Introduction {#S1}
============

Light Chain Deposition Disease (LCDD) is a rare plasma cell dyscrasia characterized by deposition of monoclonal immunoglobulin light chains (LCs) in various organs.^[@R1]^ LCs are physiologically filtered by glomeruli, reabsorbed in proximal tubules and degraded in tubular cells, which makes kidney a prominent target for LC deposition.^[@R2],[@R3]^ In this disease, monoclonal component is κ in virtually 100% of cases,^[@R1]^ which contrasts with the higher lambda frequency that is present in primary amyloidosis (AL). LCDD can be a primary disorder, although it is usually described associated to lymphoproliferative disorders or plasma cells dyscrasias (∼50% with concurrent multiple myeloma). From the clinical point of view, most patients with LCDD present with nephrotic range proteinuria and rapid deteriorating renal function.^[@R4]^ Pathogenic background for nephrotic syndrome usually is predominant glomerular deposition (similar to AL amyloidosis), but some have predominant tubular deposition resulting in renal insufficiency with not very high proteinuria.^[@R4]^

There is no standard treatment for patients with LCDD. Traditionally, specific treatment of LCDD has been considered to be ineffective in altering the course of the severe or end-stage renal failure.^[@R1],[@R2],[@R5]^ High dose therapy (HDT) and autologous peripheral blood stem cell transplantation APBSCT have been demonstrated to be efficient, even providing the possibility of renal disease reversibility in LCDD.^[@R6]--[@R10]^ However, the use of this strategy in patients with end-stage renal disease is of very high risk.^[@R11]^ Some reports have demonstrated that bortezomib and dexamethasone (BD) can be very effective in AL.^[@R12]^ Taking into account the similarities between AL and LCDD, some experiences have also shown that BD can be an option in LCDD.^[@R13]^ Accordingly, the combination of both strategies, BD and HDT, results very attractive, but no experience has been reported up to now in this specific situation.

Here we present a patient with an end-stage renal failure associated to LCDD in whom BD followed by HDT and APBSCT resulted in HCR and renal function recovery, allowing the patient to be treatment and dialysis independent for more than four years.

Case Report {#S2}
===========

ACF, female, was diagnosed in January 2006 at 63 of age, as having a renal impairment. The Nephrology Dept. of our hospital observed a progressive increase in the creatinine levels from 2.2 mg/dL to 5.2 mg/dL (creatinine clearance: from 33 mL/min to 17 mL/min) in only 10 months. Since no clear explanation for the disorder was initially found, in November 2006 a renal biopsy was performed to elucidate the origin of the renal chronic failure, and a κ light chain deposition disease (kLCDD) diagnosed.

The patient was then admitted to Hematology for refining the diagnosis and to initiate appropriate treatment. The bone marrow aspirate demonstrated 9% of Bone marrow plasma cells (BMPC). Flow cytometry demonstrated a 6% bone marrow plasmacytosis with κ restriction in cytoplasmic immunoglobulins, as well as an aberrant immunophenotype (CD138+, CD38+++, CD56+, CD19−, CD45−) and a non-hyperdiploid DNA cell content. Among the plasma cell compartment, 90% of cells were aberrant, but 10% displayed normal immunophenotype ([Figure 1](#F1){ref-type="fig"}). Conventional karyotype and FISH analysis for IgH translocations, Rb deletion and P53 deletion were normal either. Radiologic bone survey did not show any lytic lesion and serum calcium was normal. The serum creatinine at the moment was 6.4 mg/dL. Conventional serum electrophoresis and immunofixation failed to detect any monoclonal protein ([Figure 2](#F2){ref-type="fig"} and [3](#F3){ref-type="fig"}). Within a high amount of urinary proteins, a minimum peak was observed, and the immunofixation demonstrated a very weak monoclonal-like band in the anti-κ line and was scored as possible positive. In addition, the serum free light chain determination was highly favorable for κ, rendering a κ/λ ratio of 64.4, typically monoclonal. Accordingly, she was diagnosed as suffering Primary Light Chain Deposition Disease with renal impairment. Since the serum creatinine was higher than 5 mg/dL from the beginning, autologous stem cell transplantation (ASCT) was rejected as a first line therapy for the patient. Accordingly, after informed consent signing and legal authorization, patient started to receive bortezomib (1.3 mg/m^2^ on days 1, 4, 8 and 11) and dexamethasone (20 mg on days 1, 2, 4, 5, 8, 9, 11 and 12) in cycles every 21 days. After four courses, complete response (CR) according to the EBMT criteria^[@R14]^ was achieved. Then, a peripheral blood stem cell (PBSC) collection was performed after G-CSF mobilization (5 µg/Kg/12 h for 4 days). One successful apheresis procedure was carried out yielding a total of 2.55·10^6^/Kg CD34^+^ cells. Two additional consolidation cycles of BD were administered and the transplant procedure was undergone with melphalan 140 mg/m^2^, since the filtration glomerular rate was below 25 mL/min. Pre-transplant evaluation demonstrated that patient was in stringent CR according to the recently published criteria of the international myeloma working group (IMWG):^[@R15]^ negative serum and urine immunofixation, normal serum free light κ/lambda ratio, less than 5% of BMPC by morphology and no monoclonal plasma cells by flow cytometry (0.14% of plasma cells, but all with normal immunophenotype). At this moment, the serum creatinine was 3.93 mg/dL, and no one dialytic procedure had been required at this point ([Figure 4](#F4){ref-type="fig"}). The transplant was carried out without major complications with the exception of fluid overload on day +1, which required one peritoneal dialysis and intensive diuretic therapy. The patient was discharged on day +23 with normal peripheral blood counts. An evaluation performed at day +100, demonstrated a sustained stringent CR, an improvement in the clearance creatinine to 28 mL/min and a serum creatinine of 3.05 mg/dL. Serial determinations demonstrated a progressive decrease of creatinine levels below 2.50 mg/dL and FGRs beyond 30 mL/min; more importantly, no hydroelectrolytic disturbances or fluid overloads have been noted and the arteriovenous fistula, initially created at diagnosis in 2006 as a preparation for chronic hemodialysis, has never been used. At this moment, almost five years after diagnosis, the LCDD is in sCR, the patient is free of dialysis, the creatinine level is of 2.31 mg/dL, and the FGR is 38 mL/min, with a creatinine clearance around 50 mL/min.

Figure 1Immunohistochemistry images of the bone marrow: positive dye for CD20 (A), CD138 (B), κ light chains (C) and negative dye for λ light chains (D).

Figure 2Electrophoresis of serum (A) and of urine (B) sample of the patient.

Figure 3Immunofixation negative in serum (A) and slighlty positive in urine (B) of the patient.

Figure 4Graphic representing the evolution of serum creatinine of the patient.

Discussion {#S3}
==========

The case here reported represents a success of the applicability of the new available strategies for both diagnosis and therapy of multiple myeloma (MM) to other monoclonal gammopathy related diseases, such it is Light Chain Deposition Diseases (LCDD). As far as the diagnosis is concerned, the use of the test for serum Free Light Chain assessment allowed confirming the presence of a monoclonal component in this patient. Without this assay, this patient would not have had an unequivocal assessment of systemic monoclonality. First, the monoclonal nature of the light chain deposition in the involved tissues (kidney in this case) is frequently very difficult to be assessed due to technical reasons.^[@R16]--[@R19]^ Second, the presence of a monoclonal light chain deposition in the kidney does not necessarily mean the presence of a systemic disease. This is the reason of why up to 32% of these cases are traditionally considered as idiopathic,^[@R2]^ and why renal transplantation was considered in the past as a possible therapy for such patients.^[@R20]^ However, the recurrence of the light chain deposition in the transplanted kidney is the rule,^[@R20]--[@R26]^ probably because of the absence of a correct accompanying systemic therapy against the clone responsible for the light chain production which is presumed to be sited at the bone marrow.^[@R1]^ Our patient would have been probably considered as a candidate for kidney transplantation if the absence of the FLC test, because of the lack of a definitive proof of systemic disease. In addition, flow cytometry (FCM) demonstrated the presence of a monoclonal plasma cell population in the bone marrow, a heavy argument favoring the existence of a systemic disease, although FCM is not yet considered in the criteria for initial diagnosis in monoclonal gammapathies.

In contrast, the use of APBSCT has demonstrated some good results in LCDD,^[@R6],[@R7],[@R10],[@R27],[@R28]^ which has also allowed the use of therapies using sequential stem cell and kidney transplants.^[@R29]^ Many treatments have been used for this disease with poor results (Alkylating agents with steroids) or increased mortality and significant toxicity (High-dose melphalan (HDM) with autologous stem cell transplantation (ASCT). However, a serum creatinine \>5 mg/dL is a very poor prognostic indicator for APBSCT,^[@R11]^ so this strategy should be done after some organic response of the disease is achieved. Bortezomib has shown significant activity and can be safely administered to MM patients with renal failure,^[@R30],[@R31],[@R31]--[@R33]^ which has prompted to develop combined strategies using bortezomib prior to APBSCT.^[@R31],[@R34]^ In addition, bortezomib is also capable to provide hematologic and organ responses in primary amyloidosis.^[@R12],[@R35]--[@R37]^ However, there is little experience with bortezomib in the treatment of LCDD, although the bortezomib mechanism of action seems to be targeted directed^[@R38]^ and there are some experiences that have indicated that bortezomib is able to reverse the renal failure linked to light chain deposition in myeloma.^[@R39]^ Actually, in some few cases Bortezomib has showed rapid hematologic responses, rapid decrease of proteinuria and some improvement of renal function,^[@R13],[@R40],[@R41]^ although duration of responses longer year and a half have not been demonstrated yet.

The use of the combined strategy with an induction to response with Bortezomib followed by a consolidation with high dose therapy and APBSCT has not been evaluated yet, especially in long-term follow-up. Our patient initially received 6 cycles of Bortezomib and Dexamethasone with an excellent hematological response and a partial recovery of renal function. This condition allowed allocating the patient in a program of APBSCT with the patient in hematological CR and good renal condition to tolerate the procedure. Thus, the use of high dose melphalan and APBSCT consolidated the response for a very long time, so the patient is in continuous stringent CR for more than 4 years after its initial achievement.

In summary, this case illustrates that very efficient new therapeutic strategies developed for MM, such it is the BD followed by APBSCT, can be an option for other rarer monoclonal gammopathy related disorders, such it is LCDD.
